In addition to the electroretinogram (ERG) and multifocal ERG (MF-ERG) described in the main text, pattern-reversal visual evoked potentials (VEP) and pattern electroretinogram (PERG) were performed according to published standards of the International Society for Clinical Electrophysiology of Vision (ISCEV) 1, 2 on an Espion system (Diagnosys LLC, U.S.A.). The VEP was recorded using gold-plated skin electrodes at OZ (recording), FZ (reference) and CZ (ground) without mydriasis. A black and white checkerboard stimulus array (100% contrast; luminance of white checks 100cd/m 2 ) with a field size of approximately 21° was used, which reversed in contrast polarity twice per second. Four check sizes were used, subtending 7, 14, 35, and 62 arcminutes at a test distance of 1m, Refractive errors were optimally corrected (as determined by subjective refraction). The PERG was also recorded without mydriasis, with checks subtending 48 arcminutes reversing in contrast polarity four times per second and a stimulus array otherwise identical to the VEP, using the same electrodes as used in the ERG and MF-ERG (see main text, Methods, for details) and optimal refractive correction. The photopic negative response (PhNR) was recorded using white 3.0 cd·s/m 2 single flashes on a white 30 cd/m 2 background as part of the ERG recording, which is described fully in the main text (Methods).
Supplementary Methods
In addition to the electroretinogram (ERG) and multifocal ERG (MF-ERG) described in the main text, pattern-reversal visual evoked potentials (VEP) and pattern electroretinogram (PERG) were performed according to published standards of the International Society for Clinical Electrophysiology of Vision (ISCEV) 1, 2 on an Espion system (Diagnosys LLC, U.S.A.). The VEP was recorded using gold-plated skin electrodes at OZ (recording), FZ (reference) and CZ (ground) without mydriasis. A black and white checkerboard stimulus array (100% contrast; luminance of white checks 100cd/m 2 ) with a field size of approximately 21° was used, which reversed in contrast polarity twice per second. Four check sizes were used, subtending 7, 14, 35, and 62 arcminutes at a test distance of 1m, Refractive errors were optimally corrected (as determined by subjective refraction). The PERG was also recorded without mydriasis, with checks subtending 48 arcminutes reversing in contrast polarity four times per second and a stimulus array otherwise identical to the VEP, using the same electrodes as used in the ERG and MF-ERG (see main text, Methods, for details) and optimal refractive correction. The photopic negative response (PhNR) was recorded using white 3.0 cd·s/m 2 single flashes on a white 30 cd/m 2 background as part of the ERG recording, which is described fully in the main text (Methods).
For the VEP, the time from pattern-reversal to the major positive peak of the VEP (P100 peak time) for the smallest checkerboard stimulus size was analysed. For the PERG, the ratio of the amplitude of the N95 component relative to that of the preceding P50 component was analysed; similarly, the ratio of the PhNR amplitude relative to the preceding b-wave amplitude was analysed. This approach was taken after consideration of previous work suggesting that ratios may be more sensitive in detecting abnormalities of inner retinal function than response amplitudes. 3 Results were compared with our pre-existing clinical normative databases, comprising data acquired on-site from single eyes of healthy individuals (VEP: n=26 subjects; PhNR: n=39 subjects; PERG: n=20 subjects) using the same devices employed in the study. VEP and PhNR normative data were derived from individuals of comparable age to the multiple sclerosis (MS) cohort, but this was not possible with PERG data due to the age distribution of the healthy individuals; therefore, all analyses were adjusted for age (see main text, section 'Statistical Analysis' for details).
Supplementary Results
Detailed demographic information of the patient cohort is shown in Supplementary Table 2 . Results of VEP, PERG, and PhNR examinations in MS patients ('MS') and normal subjects previously examined in our clinic ('Normative'). For each electrophysiological parameter the number of eyes analysed ('n') is shown, along with values for mean, standard deviation ('SD'), median, and interquartile range ('IQR'). VEP peak time is given in milliseconds ('ms'); PERG and PhNR values are ratios. 
Supplementary Discussion
Given that we documented significant abnormalities of outer retinal function (at the level of the photoreceptors and bipolar cells) in our MS patient cohort, it could be considered surprising that the measures of inner retinal function were relatively normal. Considering first the PERG, other studies have found abnormalities of N95 amplitude in MS patients after ON 4, 5 , and also in MS cohorts mixed with regard to ON history 6, 7 ; however, multiple sclerosis eyes without previous ON appear normal 5 .
After ON, PERG may be definitively abnormal only in around 39% of eyes. 8 We interpret our lack of statistically significant findings in this regard as a consequence of the wide range of normal values associated with the PERG 5 , the wide range of values measured in our patient cohort ( Supplementary   Figure 1b) , and the limited amount of normative data available for analysis.
In contrast, PhNR/b-wave ratio was reduced in MS eyes with ON, but did not differ significantly between patients and normative data. Wang and colleagues found reduced PhNR amplitudes (without analysing ratios) in MS patients, but more so in those with previous ON. 9 As these authors used chromatic stimuli it is not possible to compare the results directly to those of the present study, although we may infer that the chromatic PhNR may be more sensitive at capturing inner retinal dysfunction in MS patients. As the PhNR is a relatively new technique 10 , at the present time no recommended standard for its measurement and interpretation exists; it has been proposed that both chromatic and achromatic stimulus/background combinations are acceptable. 11 The finding of a delayed VEP both in multiple sclerosis patients and in those eyes with a history of ON, most likely reflecting demyelination of the optic nerve, was expected and in line with previous reports (e.g. 6, 7, 12 ).
